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, fit • , • " 1 

1,4-Disubstituted piperidine derivatives represented by general formula (I) and pharmaceutically 
acceptable salts thereof, wherein Ar represents heteroaryl having one or two heteroatoms selected from 
the group consisting of nitrogen, oxygen and sulfur and optionally fused to aryl or benzene (wherein each 
hydrogen on the aryl and heteroaryl rings may be substituted by lower alkyl, halogeno, lower alkoxy, 
amino or hydroxymethyl); R<1> represents C3-6 cycloalkyl having one or two hydroxyl groups on the ring; 
R<2> represents heteroarylalkyl having one or two heteroatoms selected from the group consisting of 
nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C5-15 hydrocarbon, 
aralkyl, arylalkenyl or benzene (wherein each hydrogen on the aralkyl, arylalkenyl and heteroarylalkyl 
rings may be substituted by lower alkyl, halogeno, lower alkoxy, amino or hydroxymethyl); and X 
represents O or NH. Because of having a selective muscarine M3 receptor antagonism, these compounds 
are useful as safe remedies or preventives with little side effects for respiratory diseases such as asthma, 
chronic respiratory obstruction and pulmonary fibrosis; urologic diseases in association with urination 
disorders such as frequent urination, urgency of micturition and urinary incontinence; and digestive 
diseases such as irritable bowel syndrome and convulsion or motor hyperenergia of digestive tracts. 
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(57) Abstract 

1,4-Disuhstiluted piperidine derivatives 
represented by general formula (I) and 



pharmaceutical^ acceptable salts thereof, Q 
wherein Ar represents hetcroaiyl having one or TI/\ I H / N t ^2 f II 

two heteroatoms selected from the group HO m I ~~2^— { N— > * 

consisting of nitrogen, oxygen and sulfur and I . \ / 

optionally fused lo aryl or benzene (wherein R 1 
each hydrogen on the aryl and heteroaryl rings 
may he substituted by lower alkyl, halogcno, 
lower alkoxy, amino or hydroxy methyl); R 1 

represents C u cyeloalkyl having one or two hydroxyl groups on the ring; R 2 represents heteroaryJalkyl having one or two heteroatoms 
selected from the group consisting of nitrogen, oxygen and sulfur and optionally fused to saturated or unsaturated aliphatic C 5ls 
hydrocarbon, aralkyl, arylalkcnyi or benzene (wherein each hydrogen on the aralkyl, arylalkenyl and hctcroarylalky! rings may be substituted 
by lower alkyl, halogcno. lower alkoxy, amino or hydroxymethyl); and X represents O or NH. Because of having a selective muscarine M. 
receptor antagonism, these compounds are useful as safe remedies or preventives with little side effects for respirator)' diseases such as 
asthma, chronic respiratory obstruction and pulmonary fibrosis; uroiogic diseases in association with urination disorders such as frequent 
urination, urgency of micturition and urinary incontinence; and digestive diseases such as irritable bowel syndrome and convulsion or motor 
hypcrenergia of digestive tracts. 
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^PT»J-yU7;U+;U J Kos±®7K^ : flifii|ft7;U+;l,S, ^oy>^ 

*>«fct*) **U *UTXI*OXIiNH**r] T«$n««a«l, 4- 
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^ >st i *g£ Lxt >t *> J: i ^stm^ wtmm=FJ& vmnm^fr <=> 

«*fcr2-fcf>;^^ 4-f'Jv;bS, 2-f7*/i^ 

S x 2 - 3 - ^ j^yug, i - ^ $ 2 - -f = *V 

y*2k 4--f*^/»;/was % 3-tr^/»;;i/gx 5 -e^'/u^s, 2- 

3-7U;l/g, 2-fD>;;PSs 3 - b'n 'J 2-b°'J5^ 
4 - fcfij 5 v'-^Ss 5 - try 5 i^;Ug % 2 - t'y i?-*^ 3 
-b''J^i?-;l/S, 4-b-'j^vJ-;VS> 2-*y>J^S. 2-^>'/* 

r i ~ 2 ffl©7K»»*5i±jc wr*^*a 3 - 6 mo •> y* D t^+^sj 

iUTttx «itf, 1 -b h'P + y^^P^at>S N 1 -b Kn+vv/y* 

•>;US. 2-tKD*-/i/^D7'Dt;H, 2 - b Kn + y i/y* D/fA 
S> 2-tKn + yy^P^yf/H, 2-t Kp+yy^^y;H, 
3-tKo+yy^ D y«, 3-tKP + yy^p^yf;H, 3-b 
h'D + ->i/^o^i/^ 4-tKn^yy^aMy;l/i, 2. 3 - V 
fcKp + yy^P7'f;H, l. 2-ytKD+yy^n^>f;H > i, 
3-yb[>'P + yy^P^>fyH, 2, 3-ybFn + yy^P^>f;l/ 

2. 3-ybFP + ^^DA+WH, 3. 4-S?fcKn* 
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2-y^;U^;^ 3 - ^ f-;i/7f-/l/S, 'OfvUg, *:*^>f- 

;u-x+->;uSx 3-y ^U's^/i/g. 4 - / ^/u^s* v;ug % 5->^;u 
'M^Ug, 2. 4 - i>y f-Jtxo^ug, 2 - xfvi/'x* wug N 4. 5 
- : J> t ^/U-'N+WUg, 4. 4 - >M ^ /U^:y^;i^ x ^^f/H, 4-> 

3-y^;U- 2 -yf-^S, 2-^>x^.;U&, 3 -^>f^iH, 4- 
^>f-;H, 3 - y 2 -^>7"-)im, 3-y ^^-3-^>x- 

/U&. 4 2 -^Vt^U-S, 4 3 -^>-r— /b2t» 4 

4 -<^>f-/uS. 2 -^-fe-^S, 3 -^*-t?^/Ug, 4- 
s\3-t—JU&, 4 -J <f-)\,- 2 -s\**z-)l&^ 4-^f;l/-3-^t- 
4->f/l/- 4 -"\*-bx;Ug, 5->^;U- 2 5 
-y-f 3 -^*-fex;i,g N 5 4 -^s+-b— 5 - > 

-2 -^x-;USs 5 - > 3 --\7*-r^-;US, 5 - ^ f-;U- 4 -/\ 
^r^;H, 5 5 -'vT'^—d/S^ 3. 4 - v>y f-;U-2-^> 
x-;US> 3. 5-i?/fyt/-3-^>f^H x 4. 5-y^f;l/-2- 
"s*-t?x;i^ 4. 5-^> 3^1/- 3 -'s+'txA^ 4, 5->Mf-;U- 

2-^vf-x.^ 3-^>^jl;uS n 4-^>^;u& > 4-y^;l/-2 
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1-)Wa\z)\>& s /^yf^'fyH, y^a7'f;K>f;H, >^p 
^y* o^.>^;l/x^;i/S. P^yf-yU^a bVl/S > 
•>^p^>^;l/y^;i/S> ->^o^s4 i v/;l/>^;l'S> y^n^y;l/xf^ 

/i-JU^ s i/y'p'v/^/l/x^A^ ^^p^7 , fJ^7'D yy'P'N 
y^^f-yUS^ yy-o*?*;M^gs ptfy-f-^x^g, 
Dt^f^ub';^ >^a^-^^;py^^Sx 1 - ;< 5^l/>> y- p'Of- 
zl/y ^i/g. 2->^/t/»>y-p^v=3 L ;M?-;yaL 3-yf^-/^o^>f 

s-xf-^yi'o^vfyvyf^ 2 - >y* a^yf;|/if 
2- (I -yf;l/y^D^>^) x^,ug N 2- (2 
p'O^P) xf-yl/Sx 2- (3-pf^;l/->^n^>^;l/) x-f/W£> 2- 
(l-xf;l/y^D^>f/V) x^;t/g N 2- (2 -xf;^^D^>f 
;y) xf-;U3| % 2- (3 -x o^s xf;l/g, 

?D^y;MWS, 2 -^^;l/->y*D'\+->;U^f-;^ 3-^^^.^ 

y* P's+^M 2 -xf-;Ui/^ u/\+i/;l/^ f-;l/g N 3-x^l/> 

y-p'x+WM^/l^ 4 -x^/l/i^a^vA-y yy-p's+y 
;l/xf^ 2- (l-^;by^M^) x?-;U&> 2- (2-/f- 
;l/i/^DA,^.> / | / ) jl^jIM^ 2- (3-y* , /U->*n'\*i/;l>) x^;u 
^ 2 - (4 -Jf-fri/fa^i/jV) x^;ps> 2- ( I -x^/py ^ D 
'\*->;t/) xf-;i/g, 2- (2-xf;Vy^ D '\+y;l/) x^;ug, 2- 
(3 -xfjl/y y- p^i^U) xf-;Ug N 2- (4-xf;V^^DMy 
;U) xf^i, l ->^;Ui/^p/\7'^;uy ^;l/® N 2 - > f-;U->y- 
?-/Uy f-/l/K x 3 ->^;l/i>y-p'Vy*f-;l/y ^;Ug s 4 - ^ ^;l/->:7 P'NT 0 
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f-;M^bg> l -x.?j]/i/?a'\7f-JW*jU&* 2 - xf- )V •> ^ v\? 
f\/Mf-;PS x 3-i^i/^D^f;i//f;i/S, 4 -x^u-^o'nt' 
3^M^;Ug N 2->>y*p'\yf-A,xf-;H£ > 2- (I — } "f- )]/ i/ $ a 
T)\<) x^l/g, 2- (l -y f-;Ui/^n/\^;P) x^yl/S, 2- (2- 
^/t^p^T^U) x^;ug s 2- (3 ->^;U^^D^^;l/) xf- 
2- (4 -J*Jli/>?a'\'73-;l>) xf-;t,g N 2- ( l -xf-;t,->? 
P^T^/l/) xf-;l/g, 2- (2-.x?-;l^>^n'v/f-;i,) jifvt/g, 2- 
(3 -xfvl/->?p'\7 > f','l/) xf-yi^ 2- ( 4 - x*/Wi/ ? n^\^f- 
)V) xfvl/g N l f ^x^ptf^fvM?-;^ 2 -.y f-;l/->?n;j-? 
TvMfA^ 3 -/ f-/P->?P^f-JM f-;l/g, 4 - ^ f-;U->^ p* ? 

fvMf-/US> 2 -xf-4/x?p;t:*f-;Mf-;l4^ 3 -xf-;u>^ ptf^ 
f-^S> 4 -xfvl/^n^^M^/Ug. 5-if;t/->^n^-^ 
f-/Mf-;t^ 2- (l -^;i/-^o*^;l/) xf-^g, 2- (2-^ 
*)l->>7n*?*jl,) xf-;Ug s 2- ( 3 - / *)U-> ? + xf-;U 

S> 2 - (4 -yf-;l/v^D^-^^;l/) xf-;Ug N 2- ( 5 - j< f-;l/-> ? P 
xf-;^ 2- (1 -x^;Ui/? D ;t?f-;|/) xf;Ug N 2- 
(2 -if;l">^nt^f;l) xf;H, 2- (3-xf;l/y^Dt^f 
;U) xf;l/S, 2- (4-if ;i/->^Dt^f;l/) xf-;l/g. 2- (5-x 
p*?^;U) xf-;Pg3£©«>? P7;l/*;i/m:©{£m<97Kf^W 

f'Jx^yf-^USx ->?p-/Pb°Vx>^>f-;l/g N ^ ? DT'f D f>if 
f'Jf^>f;l/S % i/^P^Of-UT-'Vx^yi/^ >>?p^;/f-ij-r>7 

f;l/g. ->^a^f iJfvrDfyH, S/?n>v7f- v^rf-A^ ^ 
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•>^a7°D t°;urn^-;K pt°p tfyl/^-r— ->;7 p7°p bVU-^ 
^r-^Kx 5/ ? n^o bVl^-bx/i,^ •> ^7 p-/p tVU'srr-^Sx 

^>f-7l/^>xx;ug, ^p'x+v^yp^xxA'g. p^+WUTt 1 

at? f;l/7"n^y|/iiO «> ? v7)\<3-)UT Jl*r-)im : 
\£i/?a {4. 1. 0 3 ^7°?- 1 t">?a [4. 1. 
0] ^7*?- 2 ^;USx b"->?p [4. 1. 0] 3 --Ob 

^^Ug, b*i/?o [4. l.'O] ^-7--f;Mf^ b->?p 

[3. 3. 0] 1 --OMfVl/g. f-y^P [3. 3. 0] 

^;Ug, b'y?p [3. 3. 0] * - 3 f-^g^ 
b'i/^a [4, l. 0] h'^^P [4. 1. 

0] 'Y?*- 2-^x?-^£ x bfi/^n [4. 1. 0] s\7?-3-JJls 
xf-71/Sx b*v?p [4. 1. 03 ^7°?- 7 --f;Ux^;Wg N b*>?P 

[3. 3. 03 1 b~>;7P [3. 3. 03 

- 2 ;Ui*;l/g s b*->?p [3. 3. 0] ;J- ? 9 - 3 - 4 ;l/x^yl/g N 
b*>?a [3. 2. 1] ttf 9- 1 -<7M f-7US. b'i^P [3. 2. 
13 ^^^-2-^;!/^^, k'>>^D [3, 2. 1] #99-3-4* 
y^^Sx fyyD [3. 2. 13 8 -<7l/^ f-/Vg. Mis'; a 

[4. 4. 0] f*-l->f;Mf;H, t'/yo [4. 4. 03 -rrt-2 
- -OM f-;i/g s t'i/^p [4. 4. 03 x*- 3--OMf-;i/SU b^? 
p [4. 3. 03 J + -\-4)Wf-to£ s h'is?a [4. 3. 03 J±- 
2 ^W^, b*5>*o [4. 3. 03 yf-3-^;Mf;H, b'-> 
9a [4. 3. 03 7 --f;M f-;i/g x t"->7D [3. 3. 13 j-f 

- \ --iju/i-j^ t'->9a [3. 3. n 2-4 }\, t* 

^9a [3. 3. 13 3 -4)1* b*i/^D [3. 3. 13 y 

9 - 4)V/^)l^ b'v^p [3. 1. 0 3 'vHf- 1 - -Ol//. 
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k*->*n [3. 1. 0] '\+*-2— f*,f*;m, \£i/9u [3. 
1. 0] ^-3-f;M^H, t'->^o [3. 1. 0]-s+^-6- 

t'->*n [4. l. 0] ^75- 1 -Y;Vxf^ t'i/^D [4. l. 
0] ^*-2-*;l/i7v=jH& % fc*S/^D [4. 1. 0] ^^-3-^ 

(2-yf>l,-2-^D^yfx/l,)y^S, (2- 
t-*) y^US, (5-/^;U-l-.>^o'<>x^) y^Ug, (3 

(4-^;V-2-->^D^yfx;W * (4 - y ?0U- ] - * 
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•>^D^\4-fe->l/) (2->^;l/-2-f>^a^\^-tr^>'U) 

(2-yf;i/-3-->^D^t-;i/) y^;^ (6-^;u-3 
-i/fa^ir-t—Jl) (6-^f-;l/-2-->^p^\+-tr^;U) ^ 

1 - v^D's+'b^l/) (3-/^;l/-2-->^D^+-b^.;i/) 
^^^USs (3 3 -^D^-b^l/) J^-jim, ( 5 - y 
- 3 n^4-t?^;l/) y^t/g^ ( 5 - J =f-)\,- 2 - > ? n^-tr- 

=f-)V- I -i/? a^-t-jv) y ( 4 - y 2 - •> ? o'vf-fe 

^f^-2-i/.^D^f-/i/) yf-^Sx (l-^f;l/-3-i/^n^ 
r-^) ^f^S, (l - /f;i/-4-y^DAyf-;W /^;ug. (2 
-* s f-)\>-\-i/9vs77--M y^US^ (2->f;V- 2 - : s?xjs\ 
-?7-—i\s) >^;Ug x (2-^f;l/-3-y?n^f^l/) y ?-;l/g N 
(2 4 -i/^D^y-f-^) Smm, (7-yf;l/-3-i/? 
D^-r— W (7->f;l/- 2 -v^o^T'-f— A) yf/i^ 

(7-/f-/u- 1 -i/^a^yf-yu) y ^US, (3-y^;l/-l- 
y^p^f-yl/) y^l/g, (3-y5 L ^-2-i>^a^y7 1 -;l/) yf- 
;l/g^ (3-^f;t/-3-y^D^f-yl/) y 9^1/® N (3-yf-;l/-4 
->'?a's:Af^[/) y^;i/Ss (6-y^;i/-3-->^p^\7'7 1 -;u) y 

y^us, (4-yf^-2-y^DVf-;W y f-^us, (4-y^;w 

A) y^;ug N (5-y^;i/-3 -v^d^7 p t-^;1/) y^i/g, (5-y 
^;i/-2 -^D^f-;l/) y^uSS, (5 -Jj-Jl- l - n^\7 , 7 L 
y^;l/g. (I 2-->y'p;ty*7 L ^[/) ^ (l- 

y^;U-3-->^D5ry--r— AO y^;l/g x ( l -y^U- 4 - ^D** 
yf-;ug N (2-/?j\s- i -->^o^-^t-A) yf-zi/g, (2 
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***** i2-**Jl<-4-is?n*tT-j\,) y^;US. 

S> (8-/**- 1 --/^t^f^) (3 -y I - 

**n:**-r-*) y*,^ (3-y**-2-**D***.=j|,) y^ 
(3-y*j,-3-*>o***^A,) y^g, (3-y*-,P-4 
-•>*P**X^U) (7 -y^- 4-^0*^-^) y 

(7-y^-3-^nt?T^)^;H, (7 
2-^p*^-,!,) y^,i^ (7 -y^-i-^a* 

-2-^p*^-,,,) y^,^ (4-y^-3-J/^o^fi 

**JVm, 2 fir-*) (6- 

y^U-l-^p*^-,!,) l-v*p*? 

* fi*) y ?- a*«<d «> ^ p 7;l/>r-^±© M ©7K^^^ Mr ; u 

t'^p[4. 1. 0] 'V7*-2-i:,-i--f,M**S, t ^*p 
[4. 1. 0] ^^-3-i>-l-^4/y^A« % t'i/^n [4. 1. 

0] >\y^-4-i>-l -^M^I, t:->?o [4. 1. 0] ^v/? 

-3-x>-2-^;M^;Ua N f->^D [4. 1. 0]a^_4_ x> 

-2-^;M^US> t'x^p [4. 1. 0] ^-2-x>-3-a 
t'v^p [4. 1. 0] a.^- 3-i>- 3 -- f*y*A* % 

t'x^p [4. 1. 03^- 4 -x>-3- Wf; ^ k ^/ D 
[4. 1. 0] ^^-2-i>-7->OM:M,g x bf-^p [3. 3. 

0] ^^^-2-i>-2-^;pyf-;ug > k -^ D [3 3 Q] 

-2-x>3-Wf^S N t"i/^n[4. 1. 0] A s y^_ 2 -x>- 
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1 - -f ;Wx^;Wg s fc'i^p [4. 1. 0] 's?'?- 2 -x>- 1 -Jjlx. 
5^[/®> h'>>^D [4. 1. 0] 'v7?-2-x>-2--i';l/if-;U£- N t' 
i/^D [4. 1. 0] <\?9- 2 -x>- 3 - ;Ux^;l/g x fc*i/?p 
[4. 1. 0] ^\7 p ^-2-x>-4 -'Ol/x^ug, fc'f^P [4. 1. 
0] V^-2-xy-7-^Hf;H^ k*i/t?a [3. 3. 0] 
-2 -x>- l -^^^^g^ t'v^D [3. 3. 0] *??-2-x> 
-2--f;Ux^;ua N t'i/^D [3. 3. 0] 2-xv- 3-f;U 

fc"->?a [4. 1. 0] ^^-2-x>-l-^;i/if-;H, t'y^D 
[4. 1. 0] 3 -xy- l -^^xf^l/S, f«>^D [4. 

1. 0] ^7^-4 -x>- l -^ux-r^l/g^ fc'^?o [4. 1. 0] 
^79- 3 -x>- 2 ;l/xx-;l/g x b*i/?p [4. 1. 0] 
4-xy-2->Ol/x^-;U&, h'^^D [4. 1. 0] ^-f?-2 -xy 
-3-<;bxfx;H, b*v?p [4. 1. 0] ^-3-i>- 3 -^f 
;Uxxx;ug, b*>?p [4. 1. 0] V^-4-x>-3-^Jl/xfx 
h'v^a [4. 1. 0] ^\7^-2-x>- 7 --OUx-rx;l,£S x t' 
•>^a [3. 3. 0] ^^^-2-x>-2--f;Ux7 i -;US > b'^P 
[3. 3. 0] 2 -x>- 3-^;l/xfx;Hfot"y?o7^ 

7^7-x;i/7y^x;H ; 

-^•7*x-A<& % v^D^y^xyu^p^ji^g^ >^ D ^>fx;|/7fx 
^2£s ^py^<xM>fx;H, y^Dyo^xM+tx^ •/ 

•/?D7'D^7*Df-;H s •/^P7°P^x;b7'f-^;l/S> v^P7°P 
7>x;Ug N >'i7P7 , 7 L x;l/7°Pk°x;US5 N y?D7'fx;l/7'fx;H N ^/ 
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'oe>mtma S Lx^TbJ:\, «*«-t-, entm?* * a 

*B* 5 1 Xtt 2 fl©A,f - DTOt5A7D T 'J - /U7*+ A, 
WnKjl * 3-h-';^M^;^ 4- try******, 2-W 
•/yyM*** % 2-^*vy;M^us x 3 - < ,m 

2-k'D>j;Mf;H, 

3 - to 'J ;M ^;US, 2 - e U * 4 - fcf y * y * 

-/Uyf-^S, 4-tiJ^;Mf/^ 2- + yi;x;Mf;H, 2- 

So 

*A-S**U 0Jx.f*> ^^;i/» s x^,ug x yotm ^vyak'A 
8* 7>;L<g x sec-7f/H, t-:7>;t,g x ^>f-;Ug, -tvo? 
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umzntem&tte. T**jumm<DTi/)m, My^u->»j;ug, 

titer = ym^M-t^o 

(i) Ara7>)-jimxtt*>v>&ti&&LT^Tb£^mmm\ ® 
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(2) R'li 1 -2fi©*»S*«l±K:Wf5JS*tt3-6«<D->^PTyU 

U tefc l - b Ko * -> •> * d ~f d f;ug, 1 - k Kn * •> > 9 
a-f^-j^ l-tFD + > >>'^n^>fyH, 1 - b Kp*-> p^\4- 
>ybS. 2 - t Kn + yi/^ p:t*p t*;PS, 2-t KD + ->y^D7f;l/ 
S> 2-tFa + y>'?D^>f;H % 2 - h Fd+^->^d^-wH, 
3- t Kn n 7* Adfc, 3-t Kn + yy^D'O^H, 3-t 

Kp* 'Mr Wl/g^ 4 - b Kp + ->->^p^\+->;US n 2. 3-^ 

tKn + yy^o^S, 1, 2-ytF'p + '>y?D^f;H> 1, 
3-xb KP + v^^P^y^yUS, 2, 3 ->>b Kp + ->>^p^>^;U 
3k 2. 4 - v>b KP + ^'>^P^>f-;US N 3. 4-^tKn + yy^q 
2, 3 - yt Kp*^'>? P's* 3. 4-xbKP* 

•>-/y*P'\*>;U®;&<#3: U\> 

(3) XI40XI*NH*^U ^ffcNH^ffiU^o 

(4) R f ttK«a[5-i s®<Dm\xi*T-®%iomffimmft*mm. t=? 

y;uy^;l/g&tF^P7 U -;l/T;u*;US©SJ:©7ki^7-liM7;u* 
TS&$*iTi>TkJ;^) **U ^TfcTExC [II] 

R 3 R c 



>S> h'jy^U>SXti-r h^y^ly^S^^U R'&.tfR c ii*ft-r 

R\ R d S.^R c liP]-^U<i»^^:'5. *n*'*u TkfUlS^, <K*ft7/u 
*^USX«K3!ia3 — SfllOi/^pTyi/^l/S^ y?o7^-^ b*> 
?PT;l/*;l/g:§L< fibi/^pT^y-^S^^-TK SfclMiR^R"* 



WO 97/45414 



15 



PCT/JP97/OI770 



\i R " t R e li, *n-en-«»c tt T&$» 3~8{i©^n7 

•f£] T'7n$ti-5S > ^y>>;l/g N 7x^f;H, 7x^7'd tvug, 7 
i-;uya^i;uax»4 2 - b*U v;M^;ug s 2- ITU i?*xfyH, 2 
- t ij v?;U7d fc?/l/g, 3 - f y 4 - fcT U ^ f-;l/g N 2 

-f-7Vy;Mf^g x 2-fi-Wf;i« s 3-f-i-yuy^lS N l 
->f^7'J;MfR 2-4 i yVVJVS+jm, 4-4 
fJls&s 3-V5>/>)J\s/*J^.5-V7>/i)j\,J*ji,^ 2 -7'J /M 
^^Sx 3 - 7 U ;M 2-tD'JWf;H, 3 - fa 

Ss 2 - tr y * *;t/g. 4 - h* y * it-ji,/ j-jv^ 5 - e y * 
2-t^^-^^Ss 3-tfy^^M^/Hi, 4- 

b°y 2 y-;M 2 -oy>i^;M ^ 
^SXIi2--f >K'J^fM (flu s£^>s>;ug, 7 2 *f^ 7 
x— ;U7d kVug N 7 i ^l/7'D^;Hs^fD7 y — yU7;U+^Sli 
fi«7;l/*/UiS, A D ^">i^ <S«7/U3*«>S^ 7i;SXIih Kp* 

(a) -Jfts: [III] 
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Ar 



HO — — COOH [np 



-jft^ [I V] 




^xP|g^F£W-fS / \^P7 l J-yU7yu*yUg (IU l&7-?yM=- yt/3, 7 
-;U7yu^r^yugs.^^DT 'J -^7yu+yi/Soia±©7k3RlS : Flifii» 
7/1/*^ M7^3+i/S> 7^7S> «l^:7i;^ t Ko* 
•>/^yl/g, fiiSISfifct Kn+i/yf-yps, fi«7yu=i*i/*yP»Kjiyl/£ 
X<i7»J-y^+^^y^-tf^yUSTl^$tlT^Ttckc>) 

IM&titz l ~2fg©7K^^±{c^-rs^|J[3 — 6fS©x^ P7yu^yp 
8©«^««»iS*!»4 U R ,0 i)<mm^ L < ft*:** V S»*3» 

±K*rl-S#*# 3 ~ 6 ffl© i/ * d 7yu^yi/S©ii^(i^o* SXttiSH* 
«U«U ^LTR 20 ^a$n^7$yK, GlflSftfct Kp 
4- i/ y f- yug N 7 ;i> ^ * ^ t> ypsx (* 7 U -y * ii tltf- yu 
*75^+-/PS > 7 -yU7yl'^r^yuSX{i / sxD7 U -;U7yp+ 

7fr*fr**i/H)],tf^.jv&a)t. Kp*>^ f-yi/^©iS7cX{i7 i 

(b) ±ffi-&5£ [III] ©*yl/**>|»X<i*©St£:i4S§3«*«— 
CV] 
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HX- 




KIWILfcfc HftS [VII] 

R 20 -!. [VH] 

(c) ±IE-jR« [VI] 0<t^WIL/:i, [VIII] 

R^-CHO [VIII] 

l Xli 2 I©Af og? «rWT 5"vr D7 'J L < li'vf- o 7 U -yu 

»^ >-e >» ltot <k i ^jribRs »*m-Ta traera?* £ « 

li^f-P7 ';-^7^+^©^±©7KS»{iM7;U+;U» > ft«7A- 

fcb Kp*-»^uS x M7;i/3 + v'7!7yu^yP3SX(i7U-yl/7r+^7 , 7 
^tf-^£TE&$ftT^T4>«fc^) £$*] T^$ftS4t£#>£jI^7 




Ar o 



[VI] 
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±iexc [v] Rr/ [vi] {C fcc^ Ei=jt.T«n* 
ne«&xs (a) a [i i n ©*^ >Ktt% it [IV] 

[IX] 

H ^- x ~0- R20 fix] 

R 
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5? h\ 'J f u ^;i^x;U7 ^ K- h U 7 xX;U*X7 ^ 
tx, 1 -x^;i/- 3- (3--^f;l/7i y7"p bVU) *;l/*^^fi K 

[III] ©<t£#|] ^HC*fUTl-5^JL ®K\~2%m(Dmift£ 
3\ ffl^9<5ii®<hLTi;i. t°>Jv>, J h*U-7 

-yyfy^W; h\ O-tfy^ YJVx.y^ ?o D /<>t' 

-2o°c-i oov<D&m\Ht?zz.tfrx>*s, frfrzmrizRfcit. m 

it [ I I I ] Kftt 3 5t [ I V] <Dit&®}XU*Oi&(Di£m$\& 

«l;TixKa<T^^ it [I I I] <Dit£®l**&tz 

[IV] ©^^Xli-e©^ l~5^;k ff£ L< lil ~2*;KD 

iftte^ [X] o^/-yyv>^#jlJ, it [I I I] 
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J CI I I] ©*^>K©^S^7k^(i, it [r I I] o>*ji>tf>® 
^i^^ci*^ «ftxx^;Hi, it [I I I] ®?^**> 

5 h\ 1 - h Kd + ^>v' h 'J 7V-;N£©N - t Kp* Wt£ 
^; 4-^P7 x /_, W 2. 4-y-hD7xV-;K 2, 4, 5- h 

fo*itmz.tt><-c$, mn *t [i i n 

it [I I I] O^y^fOKcDS^ttsl^iS: [IV] ^t£fel3m*<D 
N-^fA**A7 5 h\ ^>*">, h;^> N 7D D^ 

7DDt^K QWl -??PPi?> x h .;>7 



o 
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-2 0°C~1 o o°cconfflrt<»:-r&c£a<T£*o 
Ztz, S [I I I] ©*/u#>»©KiStts§##ictt*£a [iv] ©{L 

^©ffllg^fi^bT^xSci^T^S^ ^ [I I I] ©^;u^:> 
ffi?©Kjfctt^ft l *)\>htz.>o$ t [IV] ©>[f:£$iXii^©£{S l 
>k t L < (i 1 ~ 2 ^©lafflrtT'ffl C ti)<T% 

H85* [IX] T^^n^^k^*, R ,0 A<&H£ft*:l~2flcD7k 
$gXli*&g£ b < (i^ii $ tltzt* 7 S£$±l^-f h mm 3 ~ 6 {® 

;UT;uy-;i/^Xt4^-rPT 'j -;l/7;U*;US©Ji&fis <£^KjfoDTfl£& 
IXIiil7;i/3 + y/)M:- >i/gx 14 7 5 7U*/M" * # frtf - © t 
K a * •> / f-7W£^©&x:Xi4 7 = 7 g^0g&J5Oc;£ff 9 d ft h (4£ 

[ix] <Dit&®\zwi%*?-)WMT'®m£titz7m&Rv 
?&mm-<5%m, *ysu<i4 N mmm^ 1 gmo&ximzm^x o°c~ 

TO&KJ; ^#£ft/;* *7g©iI5c{4, Witt***!:*?** HJ $ 
Ztz. ggiiZi? (b) Kfc^T. [III] <Dii)\s* 
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jcvn ^^^^ 

'^rotectivp r - 

. .. . ' " ° r ° u *s in Organic 

sy-th..,.,. t. w. „- >(t . w . Greene)3 
«fan*ou-c ] o »•>- 2 4 innt « - 1 c j. 9 ff . . fc 

So 
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Ar o 

HO-4— d-X-/ ^NH [X] 
R 10 W 

2a»»i4ji^ a [v 1 1] (Ditsmt, Msiztotx. &&<ottT\z 
a [x] ©ft^ftt^ [vi i j ©ft&^osj&ia, aattt&frk a 

«H9*A«X«^^$^~**'>«iIM (ffl*!** it [X] ©ft^ft 
[VI ]] ©ffc£4fcl~i. 3*-/KD£iJ&T) MLTfrb 

7-tr hx h 'S+IM^U'; h U 7 * K$©#7o h >tt@ttf& 

VUtiftoTfri) >J&jRj&KiM& ; h 'J <i> A, JK»* l> Alf© 

N-^fyt/k^'J N, N-i/^f-^T-'J l, 8 - v71f 
fc">>*o [5. 4. 0] -x> (DBU) N 1, 5-^7-tft 

[4. 3. 0] 7*-5-x> (DBN) |(D|3«7;>; 
t° U 4 - >>p< f-/l/7 Uf'J-/^ U ^ y N + y 
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-*i&T©&#£ffit,^^ i^H, 

Sfi&Ig (C) KS£9lWffi3t [X] ©jfc&tfOxt [VIII]© 
^-;H07;l/3-;Hl;M|^ if;1/I .^ K fh5tKD75 

1 0 O-CifSCiW*. Sfc, SfSMli, m. 1 0»Rfl~7Bffl, 
fc^MSA, 7fc$<(:>;?-«?A7;U<x*A. HJ7-bh 
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Z^TMglZfctT, m&Xm (a) K4b^TE*l!U.:R ,<, Rt>'R 2l ©£ 



W^^in vitro&O'in v i voTCAX^'J 
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H] - N - / T»x 3 #5 * yoft^ 5 0 XmitiKHftMOtt 
(ICso) cfc*)3WJLfc|?«|)©tt ( Ki ) T*»fc 0 

Ax * >»»fttfiftl B ftir* l E 

✓ s-^.j„y x (Hargreaves) [Br. J . 

Pharmacol. . 1 0 7*. 4 9 4 - 6 0 1 * ( 1 9 9 2*) ] 
&^Tfi->iz 0 +Ut>%. CHOMAx*U>ttTW*3U>Hry 
^-(Receptor Biol ogy*fc«) > 0. 2 nM PH] -N 
-y**X3*9 5> (8 4Ci/nmol. New Engl and 
Nuc 1 earSSl) atW*ft^«J*0. BmlO50mMh»j7-I» % 
10raM MgCI - 1»M EDTAM ( P H7. 4 ) (ft 
2 0^2 5'C), 12 0»>^M^ 0. 5ml©*fcU: 
MJ^^r-^t^^-f^- (Packard 
^-^U-r GF/C)T«II®U lml©*»Lfchyx/< y 7 

(Packard 7^py>f0) *MT7<^-|;tfL fc [3 
3 (Packard f-,^*> h ) T «IUc 0 [» 

feStlfttttt, fx>H^V7(Cheng and 
Prusof f) [Biochem. Pharmacol. . 22 

*. 30 99-3 1 081 (1 9 7 3^)] fm>) ft y K T* 5 

[» H ] -N-^^^3#5 $ >OB6*6 0H»«t*«*ft^©» 
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K; (nM) 




rr^/ 1113 


m, 


11X3 


m 3 




90 


2300 


18 


5.0 


130 


Hi£0iJ9<D 

its® 


960 


24000 


41 


23 


590 




170 


16000 


39 


4.3 


420 



AXft 'J >MggttfeffiBtt (in vitro) 

1(lW&Mffijtmzm*mft (g&l cm) £ffiWc Q ^#£2 0ml©? 
Urz-^-e?* b^mt [9 5%0 2 . 5%C0 2 jim. 32°C. l^M 
yohimbine (a 2 ^{Jt^) Tttfc Ufcv X^fiKflJ 

DBS^l. OgCtfil^CliUfc, «*©£;/jl*$R£i;:E»l/fco 
3 0»lll:Uc'l 5Rfi«ffi*fflt>T«»!W» (0. 5ms. 3 0 V) 
2 0»ffK«fiS*fc o «»Wa»K±5iRtt*<$3eUfc|| H 
McN A- 3 4 3 (2. 5 x 1 0 B M, M.StRftT:/-* h) K±*JR 
ttflKBIRiB*- 3 Ufc (« £ L©£ffc) 0 «f»ttKTtt* bW.ffi&\Bim 
^ McN A- 3 4 3 (1 0 '~]0 3 M) 3 ©fflftiC 

ctOSSMcN A- 3 4 3%3R»S#Lfc 0 McN A - 3 4 3 K 
J&IS, McN A-343 IkS-m^mm* 10 0%*!: LT« Lfc c »8Mt 
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M»l (950/oC, 5HC0dML 32t) 

*. 30WW^ *„< a _* (1 0 .. M) £ 

3) *ft3^Wi:* Wmttws ^ 

BASKS* «»«a,Lfc 0 m*2» m( io, i> ^ l . Lltw M 

*^h*»(95%0, 5XC0,»*. 3 2t)fi/:U: Wx 

i oa*****^-* (1 o o s m) ismmvmmzm 

SD*«tt5 „ M3 0 0-6 0 0 «) EW«fflU 
2 cn,Og*^Lfc, m2 0m I O^U^-^^-f h « 
**<95KO„ 5NCO.M. 3 2t)«L/:^7Xf rt( : 
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o. 5 gvmizxmmistzo m^o^tum^mz^m bfz 0 im®w- 

*ummwmzm^=rr>tz 0 sdih^^ (2oo~4oo g ) * 
mim^ mmzm&uzo m&tziEtoXftizA^vwizi, m*zn 

aXLtZo i**5ral © 7 UTTx-'N^-tf^ hs£*$ (9 5%0*. 5% 

co 2 iim. 3 2°c) T-ffitzi,tz-7y?x<gft\z, rnm^Jio. sgcxi 
*?>ntuz 0 mm^m^mzm^tz^ temt&®z&$L 

(K B M) £3jcto£ 0 



S2iXA>j v^S&JSffiftffi (in vitro) 





K B (nM) 








M, 


-fi'MSf M2 










M 2 /M; 




28 


1200 


10 


98 


19 


2.8 


120 
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1) 5yH;fci^mS3IM (i. v. ) 

8-1 ia*(38o-42o*> ox7?-rr-<)< m ^y^ 

^ >(7 5 0 mg/kg. i. p. ) &t>'a-^ D5D -x (3 7. 
5mg/kg ' p- > ^«»U IIW^-HlfAW- 

(5 mg/body, s. c . ) K J: ft S*i»***K«HWLfc«, 
Pulmonary Mechanics Model 6 
(Bu x c o) *ffl^T/J««TKT«iliHit*i|« Lfc . aaMWRj^ 

»45 3Mit0ftiMS«;llOt»*»ttiLfc o 3>FD-A»iLT tttt 

2) 5vM=Js^*sm| S8a 5 ftffl (p. o. ) 
**«ar*lin«:4Lfc, 8-1 i W (3 8 0- 4 2 0 g) 

(6 0/i/Kar. i. v. ) itaotaBajtiEtitt^ 3>hD ^ 

'J >**«itjati[*5 OHfcjqw«ffl M *, Diif| ^ u 
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«3 A** V v§^{*MiJtfPffl (in vivo) 





SUSHIS 


parous 




(mg/kg, 
Lv.) 


(mg/kg. 

P.O.) 


mmme 


0.080 


0.3 


atoropine 


0.0043 


0.27 


ipratropium 


0.0015 


13, 



mmitm&BnfemxiimntzMz, ft#KtfLgnfl«?xli*MlP 

^'JX^'J^^n^ dfe7-b'J>, y*"!r-f»r;M 

«4S«K ^>^;l/7;Un-;K 75h*7^A s 7Dfc'l/>r'Ja-;K **y 
TJ]/*ls>yi) =i-;k i^Ox+X h U >X<it Ko + yyah';^^D 
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■mma. ^^mA^xuzf v*mmzmxaM®Ziktzfmx$> ^ 
x *> «k < % xim^z^mMmy^xity wmmzrmximm -ttxm t * 
znmmxb -.t^^ wtzm^iz x^x imm^&mw*^ $ # 

zmomn, xmMvit&mz&Mm® ) . o~i ooms% N ff* 

0 0 1-1 0mg/kg^l-^l5]<z5T^T^-t^CD^* U V, 

nmmi 

N- n- (4- yf-yb-3-^s>7 L -;U) fc'^'J ^>-4--f;H -2- 
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OH 



Xgl. 4-7 $ J- 1 - (4-y ^yl/-3-^>7-^;U) ggJJ v> ; 2 

2 0ml*«CKS*iJ'7A4. 15g, 5-yD^-2-yf^-2-^ 
yf-yi. 1 4 g&tf3^t*/'J?Al 6 6mg^lK»^> 2. 5B3fStfJD 

/ft»if;P=l/l) KTfliaSO&feBttl. 6 7g^ cn^* 
y-;H 6m 1 |Cig#?U 4 N8HK- 4 m 1 aitSlTl. 

i—r^tCJ:»)Egft$#SC:tlc«k»3SJl^#j l. 4 6 g^fifeglttt L 
T»fc 0 

X@2. N- [ l - ^;u-3-^>x-;U) bX'jy>-4H 

-2- (1, 4-ymxb'o T4. 5] fJluAnSM - 2 - b 
Kn^y-2-7x-^7-(? h7; RPAfife 

2- (1. 4-^^+lfXh'D [4. 5] 7^-8-^) -2-tF'P 
+ y-2-7i-«Sf[ 6 1 mgCDN. N-J?>f;HW; F5m I 

Uizx immwbtzo fcj&mizwiz4-Tz j-\ - (4-/^1—3- 

4ml , 4 -->y^;P7 ^ y f'J ^>5rog*«»*DilSfflCT 1 ttft#L 
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»£ftfc»«E£#ffiffl?iJB*nT h^"57w — (Ki ese 1 ge 1™ 
60F„ 4 , Ar t 5 7 4 4 (*)V9ftM) ? a a fc/l/A/y * J -;U = 9 

Ig3. N- ri- (4-^^;l/-3-^>x-^) h'^'J^y-4-^ 
;U] -2- (4-:fr*y •>?a / Mrv;U) -2-b Kp^->-2--7x-;1/ 
7-trh7; RDAsfc 

N- [1- (4-^^JV~3-^>t-JV) t'^'J i?7-4 - 
2- (1, 4--7**-*Xt:o [4. 5] x#-8--r;V) -2-tKo* 
>- 2 -7x^7-1? YTl K8 9mg07th>8m 1 &jfclCp- h;Ui 
>X;W-.>® • l7KfD^l4 5mg x tKO. 5m 1 £UX2 OKf^-e 

5 o °ckt 2 Lti 0 Rfcmzmmfuktmz.? n a 

(Kieselgel™60 F 2B ,, A r t 5 7 4 4 JltUM) 

Xg4. N- [1- (4-^^;l/-3-^>-f-^) f^»J-7>-4->f 
;H -2-hFo^y-2- (4-hFn4yi/)p^y;H -2-7x 
-yl/7-ir h7 ; F£>-£fifc 

N- [1- (4-^ ^^-S-^Vx-^) fc'^'J -7 7-4 - 
2- M-tf+V^n^+i^lO -2-t Ka + y-2-7i-;l/7t b 
Ti K4 1 mg©y */-;U2m 1 ^JCMlCT7k^b^7^^ h 
1 5mg^to^.MlCT 1 WSt^U7to SS^{C7K^nx.^DD^;l/A}ft 

(Ki e s e 1 ge 1™6 0F„„ Ar t 5 7 4 4 (jOU^tttH) ?do 
*;l/A/y*y-;l/=9/l) KTfflUU *Wt^«2 lmg£&£tf]# 

mtbxmzo 

'H-NMR (CDC1„ <5ppm) :0. 94-2. 50 (1 9H, 
m), 1. 6 0 (3 H, s). ] . 6 8 (3 H. s). 2. 70-3. 00 
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(3 H, m) , 3. 46-3. 6 0 ( I H. m) , 3. 61-3. 79 
OH. m) 5. 00-5. 10 ( 1 H, m) . 6. 48 (6/7H, 

brd, J = 8. 1 H z ) , 6. 73 (1/7H, brd, J = 8. 

0Hz) . 7. 2 2-7. 4 0 (3H. m) , 7. 5 4-7. 6 5 (2H, 

m) 

fi57$&&FAB-MS (m/e, ( C 25 H 3 , N, 0 3 + H ) * t UT) : 
4 1 5 



N- fl- (4-/^;1/-3-^>t--;U) W)j?y-4-jji,) -2- 
t Ka + ->-2- (2-b Ka^yy^p^>f;p) - 2 --7x-^T-tr h 




>W.5ml K&^U *tfTF4-T;y-l - (4-^^-3-^^^ 
4 6 m 1 <D ? d d *;U A 15ml ig&^ta^gr&lCT 1 fi=^$fl> L^ D Rfc 

KTfSSSJU Mft£#l4 7 7mg£i#*: 0 
I ^ 2 - N- fl - (4-y -^>f-_;M y°s<» v^- A-s 
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*-*y.J^^8T5 F70 mg ^ BtKp7 ^ 5m] ^ 
K> -7 8'CTl. 5M.J^^vy Dt>7ihMf> ^ 0 
3«1*«TU 15WU|^ D ,^ />j9ing ^ h . t 

KD7 ^ 2ml LTto *> cs^tw us** 4 mmw 

(Kiesel ge l-6 0F 264 , Art 5 7 4 4 , DD 

75 K*flH\ WJ 1 Ii4 i^©^l:til{^%^i| Lfc D 
R / fiM^SHSHti^ (Kieselgel™60 F„< 
Art 5 7 4 4 ^DD^A/^y-^ , 0/) ' 

•H-NMR (CDC1 3 . 6ppm) : 1. 38 -l. 85 (6 H 
m >. 1- 60 (3H, s). 1. 68 (3H. s) . 1. 85-2. 22 
(8H, m) . 2 . 2 2 -2. 4 0 C2H. m) , 2. 75-3. 1 0 
(3H, m) , 3 . 61-3. 25 ClH. m) . 4. 00-4. 12 
OH. m) . 5. 0 0 -5. 0 9 ( 1 H. m) , 5. 53-5. 65 
(1H. m) , 6. 9 5 -7. 0 4 ( 1 H, m) , 7. 22-7. 39 
(3H. m) . 7. 5 5-7. 7 8 (2H. m) 

MIFAB-MS (m/e, (C 24 H, B N, 0, + H ) • t LX) ■ 
4 0 1 
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r s m*t£ zmmit&to (Ki ese 1 ge i™ e o f 2S4 . 

Art 5 7 4 4 (/Jltft®) t? o d*;UA/V 9 J -;U= l 0/ 1 ) 

'H-NMR (CDCIa. <5ppm) : 1. 4 0-2. 4 2 ( 1 6 H, 
m) , 1. 60 (3H. s) , 1. 69 (3H. s) , 2. 80-2. 98 

(3H. m) . 3. 6 4-3. 7 1 (1H, m) , 4. 0 5-4. 15(1 
/3H, m) , 4. 6 0-4. 6 4 (2/3H. m) . 5. 01-5. 10 

( 1 H, m). 5. 25-5. 72 ( 1 H, m) , 6. 96-7. 07 

(1H. m) , 7. 18-7. 39 (311. m) , 7. 65-7. 78 

(2H. m) 

I«FAB-MS (m/e, ( C ,« H S6 N 2 0 3 + H ) ' t LT) : 
4 0 1 

N- [1- (4~/^Jl-3--Qy--jl) b°^Uv>-4-^;bl -2- 
(1. 3- trans — 3. 4 — cis- 3. Fa^yy»D^> 
-2-h Ka^y-2-7^;i/7th7 - K 




X ^ 1 • N- fl- fc^ij yy- 4 

;j / ]-2-(l. 7-t rans-l, 5-cis-3. 3-yyf;v- 
2, [,1 3. 01 *»*-7->Ql/) -2-h 

2-(l, 7-trans-l. 5-cis-3. 3-^>^;U-2. 
4-5?;f*lffc*5,*n [3. 3. 0] * - 7 -JjV) -2-hKo* 
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Xg2 r N- fl- (4- ^,u- 3 -W^ K^;^>-4~w 
j y ] -2~(\, 3- traT1s _ 3 4 _ pi s _3 A-jZt£u±Ss 

N- [1- (4-/^- 3 — Or-*) fc^.;^>-4-^;H - 
2-(l. 7-trans-l. 5-cis-3, 3-v,<^l/-2, 4- 
[3. 3. 0]t^-7-^l,)-2-trp^- 
2 ~ 7lZ;|/7 ^^ Kl 94mgtn5kKD77>8ml-* 
3nllWU P-h^x>x**>». JTkTOl 1 Omg*)n 
6 5TT3^iaW»L3t. RlNKCttfDMt^^^DD^ttttj 

(Kiesc]gel T «6 0F 2M . Art 5 7 4 4 ?od 

'H-NMR (CDC 1 3) <5ppm) : 1. 25 — 2. 38 (1 4H. 

m). 1. 61 (3H, s), 1. 69 (3H, s) . 2. 66-2. 87 
(2H. m) , 3. 3 4 -3. 4 9 ( 1 H. m) . 3. 6 0-3. 7 9 
(HI. m) , 4. 0 8- 4. 2 4 (3 H. m) , 5. 00-5. 11 
UH, m) . 5. 90 (1H. brd, J = 7. 8H Z ) . 7. 25- 

7- 4 1 (3H. m) , 7. 5 0-7. 5 8 (2H. m) 

ffi«FAB-MS (m/e, (C,„ H iiNl 0, + H) • t LT) : 
4 17 



N- fl - (4-^;b-a^ v y-;i /) ^U^A^O^ -9- 
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2- (1, 6 — trans-1, 5-c i s-3, 3-i?^f;l/-2, 
4-^***h'5/^p [3. 3. 0] t^^-7--f;l/) - 2-kKP* 

r f m^ti z> &mtt.&m (Ki e s e i s e i ™ e o f 25 < , 

Art 5 7 4 4 (/;W£fcfcJK) ? o P*;W»/y * y -;l/= 9/ 1 ) 

'H-NMR (CDC 1 8l 5ppm) : 1 . 2 — 1. 4 (2H, m), 

1. 4-2. 0 (8H, m) , 1 . 6 0 (3H. s) . 1. 6 8 (3H, 

s). 2. 0-2. 25 (4H. m) . 2. 2 5-2 4 (2H. m) . 2. 

7-2. 9 (2H, m) . 2. 95-3. 1 ( 1 H. q, J= 1 1. 

2Hz) , 3. 5-3. 8 5 (2H. m) , 3. 9 5-4. 15 (2H, 

m) , 5. 0-5. 1 (1H, m) . 6. 53 ( 1 H. brd, J = 8. 

0Hz) . 7. 25-7. 4 (3H, m) . 7. 5-7. 6 (2H. m) 

<E#ffttFAB-MS (m/e, (C,« H..N.O, + H> ill) : 
4 1 7 

Rf«l'h4*8flft6» ( K i e s e 1 g e 1™6 0F !5( , 

Art 5 7 4 4 (JJlpftm ?dd*W^;-^=9/1) 

'H-NMR (CDC 1 3 , <5ppm) : 1. 2—2. 2 5 (14 H, 

m) , 1. 60 (3H. s) . 1. 68 (3H. s). 2. 25-2. 4 

(2H. m) , 2. 7-2. 9 (3H. m) . 3. 6-4. 2 (4 H. 

m) , 5. 0-5. 1 (1H. m) . 6. 63 ( 1 H. brd, J = 7. 

7H Z ) . 7. 25-7. 4 (3H. m) , 7. 6-7. 7 (2H, m) 

fc##tliFAB-MS (m/e, ( C„ H a „ N 2 0,-5- H ) ' t UT) : 
4 1 7 



H»5 
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_ii R> -N- ri- LAj Z2L±Jk =l3^^J k ) F^v-,-. 




(2R) -2-b Ko*v- 2- (3-**yj/>n-5>^) - 2 -7 

R f 4*«ffc£«| ( K i e s e 1 g c 1 ™ 6 0 F„, . 

Art 5 7 4 4 ^ D p*AA/^y-^9/l) 

•H-NMR (CDC1 3. 5pp m ) :l , 2 ()-2. 3 8 (2 2 H, 
»> . 2. 6 8- 2. 9 0 (2 H. m) , 3 . 20-3. 42 ( 1 H .' 
m) • 3. 6 0-3. 8 5 (2 H. m) . 4. 2 8 - 4. 4 8 ( 1 H. 

») . 5. oo-5. i i (in, m) , 6> ()5 _ 6 2 0 ( 1 H ' 

m) . 7. 20-7. 4 1 (3H, m) . 7. 5 1-7. 6 1 (2H. m) 
R f tt'J***S«Mta» (K i e s e 1 g o |-6 0 F, 54 , 
Art 5 7 4 4 U 9 w*Jl>A/ * ? ; ~, U = B / 1} 

'H-NMR (CDC1,. <5 Ppm) . j. 20 _ 2 4 0 (22H 
») - 2. 7 6- 3. 0 0 (2 H. m) , 3. 4 3-3. 8 0 (3H, 
m>. 4. 2 0-4. 2 7 (1/2H, m ) . 4. 3 0 - 4. 4 0 ( 1 / 
2H. m) , 4. 98-5. 1 0 ( 1 H, m) . 5. 90-6. 1 4 
OH, m) . 7. 2 0 -7. 3 9 (3 11. m) . 7. 70-7. 80 
(2H. m) 



native 
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>l] -2-b Kp*»>-2- r (1 S. 3 SJ -3-b Kp*v>?p^> 
±ik3 ~ 2 — 7 x— yl/T-tr h7; K 




(2-h Ko + ->-2- [(IS) -3-**yi/?pAi>^,i/| _ 2 - 

•H-NMR (CDC l s . Sppm) : 1. 2 3-2. 3 9 ( 1 6H. 
m) , 1. 6 0 (3H, s) , 1. 6 8 (3H. s) . 2. 6 8-2. 9 5 
(2H, m) . 3. 21-3. 40 ( 1 H. m) . 3. 60-3. 81 
(2H. m) , 4. 3 5- 4. 4 7 ( 1 H. m) , 5. 00-5. 10 
(1H, m) . 6. 08-6. 11 (1H, m) . 7. 19-7. 42 
(311. m) . 7. 58 (2H. d. J = 7. 2Hz) 

fi«FAB-MS (m/e. (C„H„N,0, + H) tLX) : 
4 0 1 

mm 

_(2R) — N— Tl- (4-y^;b-3-^>^-;M t'*') i?>- 4 -4 
W -2-bFP*v-2- f( lS, 3S) -a-bKo^^p^v 
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COOH 



(2R) -N- [l- (4-^-3-^^) fc^U^-4- 
-T*] -2-tKD^ 2 - [ (IS. 35) 

-2-7 ^JlTtYTi Kl 3mg0x^-;^ t:77 ^ 

«0(18 

(2R) ~N : — [1- U-y*,^-^- ^ ^, ) , ;?v ^,, 

M_^Lz b Kn^v-2 r _Xll^_R)_ -3_- h Kd^^o^v 
»AJ -2-7 x— ^UT-fr L7J: K 



■N 

ho*:..-Vh h 



HO 



0 r^N^^ 

A, 





2-tKn*^-2- [ C1R) -3-^y^p^,^ _ 2 _ 7 

'H-NMR (CDC13, 6 VV m) :1. 28-2. 2 1 '( 1 4 H 
m > • 1- 60 (3H. s) . 1. 68 (3H. s) 2. 25-2. 39 
(2H. m) . 2 . 6 5-2. 9 0 (2 H, m) . 3. 21-3. 38 
UH. m ) , 3 . 6 0-3. 7 9 (2H. m) , 4. 29-4. 38 
(1H. m) , 5. 00-5. 1 0 (1H. m) . 6. 00-6. 1 2 
(1H, m) , 7. 2 0 - 7. 4 0 ( 3 H. m) . 7. 5 7 (2H. 
b r d. J = 8. 3Hz) 
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{£#ft¥#l F A B - M S (m/e. (C 2 , H 34 N 2 0 3 + H) ' £ UT) : 
4 0 1 

(2R) -N- (l-y/»p^y^;Mf-yUt:^'jy>-4-^;l/) -2- 
t Kp*->- 2- f (1 S. 3 S) -3-h FvJH^k±ES5^LtM Z 
2-7x_;U7-fc h7 ; K 



M2. (2R) — N— (1 -^»p/\^^;uy »>Ut:^'j ✓>-4--f 
/U) -2-b Ka^->-2- r (IS. 3 S) -3-b Kp^>^d^> 

(2-t + [(IS) -3-t+7v^o^>f;l/] -2- 

7 i^|M4 -7 S 7- 1 - ( 1 -i/>? D^7*^-^> t'^')i> 

fc. 

'H-NMR (CDC1,, <5ppm) : 1. 0 3-2. 4 0 (2 7H. 
m) , 2. 70-2. 90 (2H. m). 3. 25-3. 40 (1 H. 
m) , 3. 61-3. 92 (2H. m) , 4. 38-4. 49 ( 1 H. 
m). 6. 18-6. 3 2 (1H, m), 7. 23-7. 40 (3 H. 
m) , 7. 5 8 (2H, brd, J = 7. 8H z) 
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(2R) — N - [ 1 - (6- y tiLO ^v~2-^;uy *;u) h^'Ji> 
>-4-^;Ul -2-fc Kp*-> -2- r M £ 3 S) -3-h Kd^V 
->?P^>*/ t/] —2 — 7 jh— ;UT-fe h7: £ 




4-t-yK^H"z^7;ytXij^>3 1 5mg©l, 2-S?* 
ddx^>i 5mlj§Ii:6-Xf^h"'Jy>-2-7;l/fh K 
3 2 0m g> ^10 OmgR^Tk^k h >) 7-tr h * h >J^A 

^7h/57^ (SF^M: ?PP*yt^/V?y-,U=5 0/1) 
i;t«|iefeP5 4 0mg^/; o :^^y-;| / 20ml|^|? 
U 1 0 ^-AlOml £fln*.T3i£&T 2 0 W» L/c 0 

X ^ 2 - (2R) -N - fl- (fi-y^^^tj i?>-2-^/M g^kj ^ 
QU] -2-h Kp*>>-2- [(IS. 3 S) -3-H K 
p*^x?p^>^;H -2-7x-yU7-b h7 ; KcQ^bE 
4-T*/-l- ^v-2-^yuy )l) b°^'ji>>- 

'H-NMR (CDC I.„ oppm) : 1. 2 5-1. 9 3 ( 1 OH, 
m) . 2. 1 1-2. 2 8 (2H, m) . 2. 5 1 <3H, s) . 2. 
6 1-2. 8 0 (2 H, m) . 3. 2 0-3. 3 7 ( 1 H, m) , 3. 5 6 
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(2H, s) . 3. 6 0 -3. 8 0 (2 H, m) . 4. 37-4. 43 
( 1 H, m) , 5. 9 0-6. 0 9 ( 1 H. m) , 6. 9 8 (1 H, d, J 

= 7. 5Hz), 7. 15 (1H, d, J = 7. 8Hz), 7. 22-7. 

38 (3H, m) . 7. 4 5-7. 5 9 (3H, m) 

2- (1, 4 [4, 51 -rft-8-^U) -2-b Kp* 
■>-2-7x-^Si,' 

^1. 5- (1. [4. 51 t ? ^-7-ji>-8- 

lik) -2. 2-^y^-5-7i_;^- 1 , 3-yt475>-4-^ 

2 1 3mg07h7k Ka7 ^ > 5 m lyg^C- 7 8°CT1. 5M'Jf "5A 
vM7 7pbVU7* K^*1f>iSttl. 8ml^TU mfffl«#Lfc» 
1. >^>*;xf U>y^-yV2 20mg£-rh5t 

Ko 7 7 > 1 . 5ml n^ffp UTto^, S£ 1 . 5 tfRSffifc Lfc« E&« 

3 m g ©WE'/At^ 

W^f#/Co ;^t''Jy>4ral KM L> *$TttKtf-*-;U lml* 
1*1 Nii®, ^MlfTka^^ft^riW^^^KSffvr*^^ 

at-^ uzo igm^n.EE^ LmtLfzmmz -> * y;u* 5 a ? p h 

^ 7 ^- (IW:Mt>/||[xf/i,= 5/]) i:«LiI|t 

3 9mg«Wi LT^/Co 
x & 2 - 2- LL 4 -^^-^xh°p f 4 . 51 -r'*-8-<Q|/) - 
2-h Kp^- >-2-7x-;U^cd^b£ 

*BMfc* h 'J7A3 6 0mg^^;-/H 5ml -7k4m I CD«1C?§ 
PL, 5- (1, 4-mtXfD [4. 5] r*-7-x>-8--f 
VU) -2. 2-^fjl/-5-7x-;l/-i, 3-i?t+V7>'-4-^> 
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3 6 Omgttoe 5X?m®®ftUi 0 Rj6«**-WWJLT5>i^ 
#%0J2 

2-(l f 7-trans-l R-cis-3 , a - y/^-a , „ _ 



-~ 7j - ;1/ - L 3 - V g > - 4 -^v^Ad 

66g©ff7tFD77>l 3 0m]^^-7 8°CTl. 5M'jf^ 

10ml IC^LTta*. -6 0W«U2lMM»l,fc. 
3. 7g^lt 5 

XfS2 - 5 ~ LZz±±2*Z2^± = ±m -2. 2-.-^^,^ 

±^l-**)-2. 2-^*„,- 5 _ 7 ^ 1/ _ 1 | 3^^^ 
7>-4-;fv^ftrt ~ 
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5- (3-b Kn^->->? D^>-f )V) -2. 2 - i? / 5 -7 x — 

C*fcT h 'jJi^T5 >5m 1 % ffftX * v;ui/*>R2in 1 ZMWi 
MKT 3 0»m»Lfc. K«MfemS«*. &fO&£*TI©ftft#& 

i> 1 0 Oml fc»#U 1. 8-*7ifb*$/*D [5. 4. 0] 7 >^ 
*-7-x>i 0ml^H0 0'Ci;T2 0«ML/: o KJS* 

t LTSfc B 

IH3. 5— (3. 4-yk Kn4y->»n^>f/|/) —2. 2 — ^y^- 
^-5-7x-;| /-|, 3-^^7-7 >-4-^>^C/5- (2, 3-^ 
bFPtyy»D^>^)- ^, 2--? y *;i- 5 -7 I 3- 

5- (2-->^u^>^>-i- <yl/) _ 2 2-i;yf;l/-5-7ii 
^-1, 3-^+77>-4-^>&0t5- (3-i/>D^7^>-l - 
-fAO -2, 2-^^-5-7x^-1, 3-WV5>-4-* 
>©ffi^^4 7 7mg£7-ir h > 2 0 m I — ?X 10ml ©«|;:ig8?U 
N-y >-N-**i/ K5 5 0mg, 4 96 SKA:** 5 7 A 

1 m I «Jn^lSf:t3«J$l/: 0 KJ&ftlZSKK^ h 0 7A^3to 

Wtv^* ^>7 ATM L/c 0 Ktt^KE^ LT»*nfc»**+ff 5, )J 
* 5A^D7h/77^ : jl*;U= 2 / 

1-1/1) ICT*»U *JBfl:£fc©5- (3. 4-^b + 

-2. 2-^^-5-7xi*-l, 3-WV5>- 
4-^>SO'5- (2, 3-7tKD + -/^D^>f;[,) -2, 2-^y 

2 0 6m g> 7 9mgjEMft0JST£LTSfc«> 



WO 97/45414 



48 



PCT/JP97/0I770 



Xm4 - - 5^(1. 7-t LAiLS- l 



» Q j (J _ ^ ^ 

(3. 4-i!tK D +i,i,jr M: , W) . 2i 2-i>y^_ 5 _ 
3-m7 5 >H-*> 2 00m8m>;/ , 5ln| 

^ D7h ^~ ««** = >/BH»***= 20/1^,0/ 
HbTttNOEJ:e)»«Lfc D 

5-d. 7-trans-l, 5-cis-S. 3-S?y*A,- 2 4- 
1 0 « 1 * 5 » i « KJMkt% wft,. h y ^ 2 2 0 m g ^ fi 5 



5- (3, 4-ytKo^^p^ ) . 2i 2-^,i,_5- 
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(2R) - 2-bKP*7-2- r(lR) -3-^V^p^>f 
M -2-7x-;bitB»%t>- ( 2R) -2-h S'o4y-2- [ (1 S) - 
3-^-^7 v?p^7^;H -2-7^-jU^ 

IBl. (2R. 5R) -2- (t-7*;t,) — 5 — f MR) -3-** 
Vy^p^>H1 -5-7 x^1, 3-7**7^ 7- 4-* 75 
(2R, 5R) -2- (t-7 *;M -5- [ ( 1 S) -3-**7i/»p 
^Zf2k3 ~5-7x-;Wl. 3-^V5>-4-t>g)^ 

D. (S e e b a c h) [Tetrahedron, 

40ei313-1324H(1984^)] (3ft oT&/£ L/c (2R. 
5R) -2- (t-7*f7U) ~5-7x^b- 1 . 3 7- 4- 
*75 1 Omg©f h7fcKD77>20ml -^\^1f^ U >gf h »J T 
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